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NOVELTY - A catalytic which supports crystallization is introduced 
in a non-crystalline silicon film (103) on a Si substrate (101) and 
crystallization is carried out. Phosphorous or boron impurity is 
introduced selectively to the crystallized film and a gettering area 
(108) is formed. The catalyst are collected in the area where impurity 
is not introduced, by heat processing. 

USE - For TFT used in active matrix LCD device. 

ADVANTAGE - Sudden gain and OFF current of TFT is eliminated and 
TFT and superior electrical property and high reliability is obtained. 
Gettering process is carried out at temperature lower that heat 
resistant temperature of glass substrate. DESCRIPTION OF DRAWING(S) - 
The figure shows process diagram involved in TFT manufacture. (101) Si 
substrate; (103) Non crystalline Si film; (108) Gettering area. 
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ABSTRACT 



PROBLEM TO BE SOLVED: To remove or decrease catalyst elements from the 
inside of a crystalline semiconductor film containing silicon, by forming a 
gettering region by doping group-13 and group-15 elements selectively, and 
moving catalyst elements in a region to be gettered to the gettering region 
by heat treatment. 

SOLUTION: First of all, a noncrystalline silicon film 103 containing 
silicon is formed on a substrate 101, a layer 104 containing Ni is formed 
on the surface, and Ni is led into the noncrystalline semiconductor film 
103. Next, the noncrystalline semiconductor film 103 is crystallized by 
heat treatment, and a crystalline silicon film 105 is formed. After that, a 
laser beam is emitted to obtain a crystalline silicon film 106. Next, B and 
P electrodes are led into the crystallized film 106 selectively, and a 
gettering region 108 is formed. Next, Ni in a region 109 into which 
impurity elements are not led is gettered into the gettering region 108, 
and a crystalline semiconductor film 110 of a reduced Ni concentration is 
formed and patterning is preformed. 
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n o 3mm\zmttTz>o 

te0. l-50ppm, J:0ffSl< ti 1 p pm-3 0 
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— U/£r;MRfi£l 0 15 ~1 0 I9 atoms/cn) 3 (D^r— &t.ir 
S^ftT^So 1 0 15 atoms/cm 3 KTT»5tZy^r;i/ 
(7)ft«IEfPffl&f#5nSCi:^T€r&^« 1 0 19 atoms/cm 

So 

70 [0 0 6 7] *m6«lTtt, — y ^r^^ 1 0 p p rrrg-^ 

-^-fCct OSS 1 0 1 ^0glT, &ftti~y?r)VWt 
SIM^^^^UTiSL, *ftHS*Kl 0 3^ 

sffifcawir^ ytrjvttm i o 4 £^/&-rs 0 

[0 0 6 8 ] HI (A) iC^rtR'fig^fcS* ^^^S 
^T?M5 5 0t, 4WWJlPS»lxT. *iH^ill 

0 3^Mb^ o £<0jBS{kXgfcJ;9««S:3*K 

20 ft) ^ff-r^fe*, *W3BB«"T?a«fiKfitB¥^i:tJc 
T£ (H 1 ( B ) ) o 
[0 0 6 9] tl& % C©tt»{kXSKiailtftt||Lft*tf 

[0 0 7 0 ] ±ffiaP3»fflatt«S»*F(C*5^T 5 0 

0-7 0 0T\ «tW^l<a5 5 0-6 5 0t^M 

^llt, tffln^7XSISl 0 1^7XI ; « 

-jw o *p»^a £ja ^ s e 1 1> pjtg t » s . 
[0071] ssnfcsattasjei o 5 

r FX^y7l/-it- (Rg2 4 8 nm) SfllV** (H 

1 (C) ) O 

40 [0072] /^;i/X*SS©u~iftUT, SKfi (SS6 

AG tf— ^^ffl^So *I{ira^r;X^y7l/ 
mWk:»«iHfk*«l»?)iSSns. *©fc*. i^yV/ 

[0073] hi (b) ^s-res<kxfi-c»6 

50 Hfilt»€r^±^fi»<kTSCi:^"T?#S<7)T, Jf£AttJ£ 



J 
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(8) 



BUtt. 1 XI 0'»^. 2X10 '».!„,/«» MT* 

™»« T> p cy>) B ( * d>) **** 

»fl«a:tt5~3 OkeV fcRj£f« 

™ 2 ^Ic&Sj^icta^?-^ 
CO 0 7 7 J AS*. B©F-tf>*** fJ . y _ x ^ 
fcvJl^fc/S^. ADiiSjE* 5-3 OkeV fcRfcf 

K-fc^StlCB©***!. 7X1 
0 atoms/cm 2 &±, J; W$L< {1 2 Sxio i 5 _ 
5X1 0 ,5 atons/cin 2 lc&<5 J; 3 fcRj£T« 
C0 0 7 8] *S6*«Ttt. jtfPtH-^ * 

*10keV. H-X«H. P ©«*#!. 7 xio",t 
oms/cin itt««fc3»JEL fc . fi^B© F-^ 
tt»MffilOkeV. K-X*tt. a©***!!. 5X 

10 atoms/cm 2 tz fc -Si 5 fc»j£l, ^ 
CO 0 7 9] P> BOH-Om,;, „^ hv 

**®"J te ** T ***<t***. aw] o 9 

(WT " a**** 'J >^**1 0 9 iff*) tt 

(D) , 02 (A) ) „ 

CO 0 8 1] P , B©H-e>^i a *fn 7Ufc6 u 
,/ ^ l>7Wl 0 7 ***®**«fcJ:t>Tl*il,fc. 



14 



11-54760 



it* (01 (E) . 0 2 (B) ) „ 
8^ (^EP^fS,^) t®^^^ 

C0 0 8 3]*LT. /V_ = > ^ fcJ ., Ty 

• MWMi a ,A STTFTt ^ 1 . 

^ (F) , 02 (C) ) „ 

CO 0 8 4] Wiy^tj^jjo^ ■ 

CO 0 8 6] 03 (A) fc* t , T . j 11NHN 
ttHl (F) . 02 (C) 

VDMfcaMffUcvDSt^^^j 12$ 
1 5 0 nm©iP$| C ^-r 5 (0 3 (A) ) 

7-1 3531 m'6mwi®o>mMm<m®ttmm?z a m^m 
Coossj^ct. y^tiin, us 

«. 5ii 2&x ^^ u i s i?? 
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3,114 SB**?- 5« c -5 uxy-r mcshr 119, 
1 2 0 a*y>f his 117, lis osiBffi^ sam bfc 

ttJRfc&S (S3 (B) ) o 

[0089] )iK\z. Nm^fi^-r^m.m^^y^^^ 

[0 0 9 0] £©Rr. MSJE^fg^OT^M^ * > 

ttStBi/fcfiitii 1 in, inpfim< t ttii 
ufcy-f hjeswRi 1 9, 1 2 o©«8R<z)Tfc*>syjD3 
ns; ^0n-fwaDD« mwi^ixi 

0 18 ~ 1 x 1 0 19 atoms/cm 3 ;fMS) <h LTSSttgf S £ 5 

[0 0 9 1 ] 3 etc 2(HlgCD^Mft^*n$:<iJinjSmjE 

<DTy< MtgftKi 1 9, 1 2 O^^^ibTtRfil-r 

ttS©7?^-M£tfL*« SOOQJ^T (*?£b<ta 300Q& 
T) £fcS±3fc, H-Xi^lST^o 

[0 0 9 2] ^±c£>Xg£Jf£T, Nft*;HTFT(D 
V-X«« 12 1, K l/-f 12 2, ffi*«**Ett 

figttl 2 3 , ^**;WK;3t««l 2 4**JBfiRans 0 & 
*5, u^lTtiPf t^MTFT^ttll 1 1 P 

*> n ^ * * ; vm t f t <d m tt 5 1 m u 4* ^ t & o t ^ s 

(B3 (C) ) o 

[0 0 9 3 ] ^K\Z. Nft^JHTFT^goTl/yX 
h7X^ 1 2 5 £«W\ -1* *>ffiAffi* *s^t£>f 

So *SIJg«lTtt> B£<*>H-fcf>£fffi£«fcoT'iR 

Si:ra«t 2IalfC^H-Tff 5o £ <£> £ 5 tC L T , P^ 
*J|/iTFT©V-Xfi«12 7, HK>ffi«l 2 
8 , i£«K**Ett«« 12 9, 9- * *;WB/3cffi« 1 3 0 
WU$n§ (H3 (D) ) o 

[0094] fztzL. c<Dm&\zt$^m®mm.<Dmmm 

ft*;HTFTCDIIJ;l5 fe 2 — 3 figacD^FMtt-f 
[0 0 9 5] ^±<DK-tf>^IiM7t, ^r-^X 

[0 0 9 6] JBfflttftJRl 31^ 5 0 0 nmCOJH 

^CMTSo JinttftRl 3 1 £LTf«Yt3*8L 

at^ tt-tn & £#3 ^ s ^ t * s o 

[0 0 9 7] f IT, 1>99 hi]N-J^Ml/TV- 
Xffiigl 1 3 2, 1 3 4 HH >§SS& 133 «IT, 
S3 (E) (C^T#f&£#So «»fc**gHSif 1 T?S& 
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fflSSrff^, ±**7k*<kUTCMOS(HlK*t^T 

So 

[0 0 9 8] *S5jfi«yr^-rcMosiHi»«-f >/t— ^ 

<hTN AND[5lg&, NORI1»(Z>J;5&»*I&3[hI»£ 
SWtbfcO, 3 ^t^tM^n^-z^tsI^^^SI^TSC 

[0 0 9 9 ] [HJ6«I2] SlfiEfcl 1 Tfct, j^/SStC^ 
/0 oT#aK&*K£«a{tSii:&**, *S6««Tfi, m 

mm i taas^»T*aj(2p»<WKa)jsg»fl:*ff 3« 

T, H4 Sr^^T*^J6«iJ«rSl9S-rSo 
[0 10 0] £t\ H4 (A) K&l^T, ^7XS«2 
0 1 ±iCJK» 2 G 0 n m®Tift"K 2 0 2, BIJP 5 0 n m 
©#ISlil2 0 3 ^Mno *:<D±\zmtS 
7 0 n mOKftSSlTaS^X «ftK 2 0 4 

1RJin-rSfc»©BBPaB 2 0 4 a £3ftttSo 
^ [0 10 1] C(0«IBT«*»HA*fc*^TUV3eS 

mi, #&&&mM2 o 3<Dm&mm\zmn&&m<D 

£-JHfrl Oppm (IMS) ^^Lfc— ry^MftK 

0 3 y^'&^rJB 2 0 5 ^Jg/fcTS 

(H4 (A) ) o 

[0 10 2] S4 (A) ^-r«JgSr«fc&, £**H 

12 0 3 ^Sa^LTSo *SHS«JK2 0 3©lBfl{t 
30 te, ^EPT^1"^-5(C-^^;i/^^PU^^^2 0 6^ 
&RH£¥ff&*rRl («WIrI) (CitfrTSo *WitT 

4 (B) ) • 

[0103] ^©ie»YtxsKifie5t. 

flt) jWBfltSttS. *#?8*&fc*C©±5K:«afl:U& 

[0 10 4] l6iiYt«©Ktt, D^iy^r 

;V©«JB««2 0 6 (iEatt^^J^) , 2)«fi)t«ffi«2 
40 07 (i^att^^M) , 3)«filtfi3i«Rtf3a:^ofc««2 

0 8 O3o®«tti:»ssns. 

M^SfTS©tt«lfiJtfiflltt2 0 7^^T^SCD'r, 
^TOSJHJ fc*5 ^Tffi<D««CDSlWttl»t"o 
[0 10 5] ^(C S&tlfcft«<t:.«©S*JRfc*fUT 

ti*«^eatt*«efc«stifcisjitt3**K2 o 9t& 

So *Hi6«lTttK r FX^yV if— ^ffl^So ^ 
50 (H4 (C) ) o 
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[0 10 6] If— 3t©HaS**<J|*7Lfc5. l/^Xh 
77^2 10W/jclT, P. B© H — fcT> ^ Xfi£fT 
5. ft*, F-fcr>y*#«:5SJi6«l 1 KS£oT5IJ6#j&* 

isimmm <d*a= iT^ft^ c ^ b h. 

[0 10 7] *HJS«lTtt, &iTP£F-t?>^b, # 
KB^ F-fcT >^b£„ P<£> K-fc?>2f*ftfct*nS«ff 
lOkeY tl, F-XSte, P©««3&>1. 7X10 15 
atoms/cm 2 £ft S «fc 5 R£ bfc. ffi;£ B CD F — If > 4^ * 
m*JJD»«£E I 0 keY 2: U F~Xfi&, B©*«*« 
2. 5 x 1 0 15 atoras/cm 2 t b£ 0 Z.<D F — tf> ifJLM 
lz£D5*y&>) >{?mSL2 1 l&£zmy<y*V 
®2 1 2*«H3£StlS (H4 (D) ) a 

[0 10 8] F — tf>^Xg3WH7bfc£>. l/^hv 

6 0 Or, 1 2«fBO*P»«13Ifetf^, *y*i"J>df 

m«2 i 2©waBt^s-r5^y^r;v^, y^u>^ 

T-y^;i^«<Ott«Stlfc«yy5 r, J>if««2 1 3 
jJ^StlS (B4 (E) ) o 
[0 10 9] ^bt, /\9 — ~>tf\z&^T + y^D 
>^ffi*Ut2 1 1 §l»56-r5Ci:Tf+^fc-yy;i^S«^ 
ft«$nAca«ffi«2 1 £<Z>ftttffitt2 1 4 

^TFT©*S*l[;i:fl^t, y-f 
[0 110] B4 (F) o/^-z>^iii:*^T, 

a«^^2 1 4 \z&Yy? u >?fm®L 2 1 i tigMg-r & 

bH (H4 (F) ) „ 

[0111)14 (B) f:^r^ira©^f:#f>n 

2 0 7 3lfig#J 1 (DtBLfSL&ZtOtmVL 
(B1O 1 0 5, 109 -CTK-fMm «t t) — y y ;i/<Z> 

ffl^5:t-c. y^y >yffl3<z>fflafi««:ft< bfc 

[0112] mmm3] nmmi* 2tn 
t f T©¥»*Bct o *>ay ^ * 'j>y««©sa*i£ 

[oii3] *s6jfi«Tfi. ^fc< 
uo««Kitiyy^u>y«« (p. b**f— tr>^ 

[0 1 14] #^;*S«3 0 1 ±K, JP£ 2 0 0 nm<D 

m<tmmm~efcz>Twim3 o 2 fur, * 
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«Lft«E«fi»S, »S^ttSI3)fi«2TflB?libfc«WEfi 

0, ~Ftfc«3 0 2±KU6»143*JK3 0 3WU^n§ 
(B5 (A) ) . 

[0 115] BI6 (A) fiHS (A) CDIEffil§itCffi^ 
U j&JI1£g&R3 0 3J:^«Ti"T/^->3 0 0 

/o 3 0 o«f©ffi«3 ooc 

[0 116] BI6 (B) IZK-Tckv \z* 

$13 0 3±Cl/y^ hT^^7 3 0 4 &Mt§ 0 V*J 
A Fv*£? 3 0 4tt¥»ftBOfv*W/i««*a5 

SM>3 0 0 c £rii>ft < £%'&o£o\Zl&f$L2tlZ>o Z<D 

«tti»£Lfc^H) fc*y5/^u>if«*tyy^u 
>yffl«iKOff.a7&*-&*nst» TFTtbxi^bft 

£0 X^7 3 0 4 ^Mb, t&f©(6§10(iiiitLta» 
3 0 0 c \Ztt UT 1 j£im©7-?>§t5 a 
[0 117] $t\z* P, B (D F — fcf > tfJlfH^tft "5 o ^ 
*PMSJE^1 OkeV Id, F-XSfci:, POSflM* 

1. 7 x 1 0 15 atoms/cm 2 i ft £ «k -5 Klft5£ b, P £: F 
-hf>^-r§o JniS«BE 1 OkeV fc, F-XS 
te, B©Sflta*2. 5 X 1 0 15 atoms/cm 2 tftSJ;5f^ 
f£$£b, B^H-tf>^-T^o — tf>yxS(C«fc 
0y**'J>if«tt3 o 5, *y5/^U>if««3 0 6 
3ifl£Sn5 (B5 (B) , B6 (C) ) o 

30 [-0 118] H-tf >yxS5&*3»IT«, UyXhVX^ 
3 0 4 £*#<D««*fcJ;oTl»5S-rSo f IT, 6 0 

or, 8R?ma)jioJ»ffla&ff ^, *yy^u >^««3 
o 6 ©wffifcgs?-r5-yy;i/&. yu/^u>y««3 

y;i/*K©<6«snfcttyy^u>5f«att3 o 7**»& 

(B5 (C) . B6 (D) ) o 

[0119] /^->3 o o \zl$.-DT/^? — ->y\z b 

T, ^«m«3 0 8 £#£o gr«ffi^3 0 8 ^, >f y * 

u>df««3 o 5 1 - yw«noft«snfc*y^^ 

TRWLftyPtXSI^T, TFT6fffitfttf«fc 
Ho (B5 (D) , B6 (D) ) o 

[0120] y^^'J >ifffl$LZ 0 5 tiPSC0#m«^ 
ttSOT, yy£MJ >^S«3 0 5 TPS<0V — 

[0 12 1] Sfc»tt««3 0 8CO^^^;^^®^3 



/ 

19 

TFT©t»»ttl: 

[0122] *HJE«l7?ti, y-xl«, HH>iB8 
a*^**;Wgj£fflCtt3 0 8 c fcSSLT 1 /imt7t7 h 

X£ 3 0 4<D#m7!ig^K*^£3o l/^X 

h-^x^ 3 o 4<Dm&£yjz< lt, yy#y>y««t 

[0123] 2Tlift«««l*/^-Z>jf 
■TSIR* *TflE>yy^U>^««3 0 5 i:, -gR^y 
V $ U > 3 0 6 £r.|ffc5£ b X t vfc A* , **J6«il--c 

[0 124] l/^b-7X^3 0 4WN$<6S 

[0125] mmmn p. b£*f— tr>^sn£ 

U >^«^7^ 'J >^fflStTSi:tt» P 
SSft^fo S 1 3 IZtRT^oIZ. PO^H 

[0126] cc^ksfb u *mmm~e&* ni, p 
7fiiaoT*ss»fi«iofp»iss«5B"ra. 

[0 12 7] g*?\ ^^X^«4 0 1±l:i$ 2 0 0 n 
ina)Hfl:a*BlT??a:-&TifiR4 0 2&JB^-rSo 
T, *»H«»K*5 5 nm©»Sfc*RT-5. 

let oT, #»R&*«*««fl:U S 6 

tCcfc 0 , TiftM4 0 2±*C3Batt^*K4 0 3€rJgfi!t-r 
£ (H7 (A) ) o 

[0 12 8] «glttiM4 0 3 ^/^-Z>^IT, 
N^t^iHTFT0W#gt^5S^4 0 4N 

4P^Ml, £ftSfttt«tt4 0 4 N, 4 0 4 P±f£ 
^7X7C VDSSfcttKEHC VDffifc«fc»)»fl:S* 
14 0 5 ^1 50 nm©JP$K:/i!t&"r5o 

[0129] smjKJgi£/£Biu, n9~->9\* 
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ty< htl4 0 6, 4 0 7 £^/£T£ 0 y>T ht®4 
0 6, 4 0 7&«)$«»tRtbm fttcSMfiSil 

5yy^u>^©«:»©an»iasT»s 550-650 

(^>^;P) , Mo (=£V7t : » , Ti , 
W (^>>?X5r» , ^UA (Cr) *0KRK£&JB. 

iO (B) ) o 

[0130] ern^y-r o 6 , 407^7^ 
klt, mtmmm4 0 5 >^lt, y-r h 

IM4 0 8, 4 0 9 ^Mn o g<tiIS4 0 5 $: 

ansae a* 1 0 — 3 onev s«tjt«wfi^©T, »ft 

a*B4 0 5^X^tUTt8KbT, SttS«4 0 4 

n, 404 PK^tt***+^jc*jjn$ntt^*5^n^* 

S^&TftS (B7 (C) ) o 

[0 13 1] &\z, NI!&tt#"r§^tt«K ^r>^^^r 

5„ F-fcT>2f*#fcJ:. JPiSSEE^l OkeV fcffl:5£U, 
F-XIti, P©«ffi*U. 7 x 1 0 15 atoms/cm 2 

z>\z£o\zmfe-rz>o 

[0132] ^M14 0 6, 4 0 7^X^tbT 
ttffiU IW4 0 4N, 4 0 4 Pl:aNa^«ftffl 
i£4 1 0-4 1 3 <h, g8R6<H;:Kte&«(tt4 14,41 
5^M$n§ 0 ftttffitt4 0 4 Nfcfc^T, NSPFM 
»M4 10, 4 1 lttSttS««4 14l:anyy 

4 1 4ttft*;Hfj/S(W(ttLT«(ET5 (H7 

(D) ) o 

[0 13 3] ^C, St£®«4 0 4N^SoTl/yX h 
v*;* 4 1 6&iftW\ PS&tt#t*5**£«K=a->©« 

te, *Di£®JE£l OkeV Kfft5£ U H-Xitt, BCD® 
Kj&*2. 5 x 1 0 ,5 atoms/cm 2 «fc 5 fcflft^Lfc. 

[0 13 4] CCOjlgft, Ng<D^*64l9filtt4 12,41 
40 3<!D2»eSia*RteL, PSO^M®«4 1 7, 418 

^jg/ssns. ffi^j, m^4 i 5©#msttHHMtcs 

tt0^*«$n5« PS^SEttffiU^ 17, 4 18 

flEU, ifcPft*^STFTOy-^(Btt, FW> 
««tbT«UE-rSo Ktt!tt««l4 1 5ttP^**;USl 
TFT©ft*Wli!l««ta5 (H7 (E) ) 0 

[0 13 51*1:, «JB<Z)«l««K:<fcoTU^;* hV7 
J4 16§»il/fc«. 6 0 Or, 1 2B#fB©JJDj»ffla 
£fr5o d£>if£J&, JEte&««4 1 4 <Z>- u/£-;WiNSI 
50 O^^E^m^4 10, 411 \Ztfy2 U >^$n, J?te 
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M®4 1 5*(DX^^^PS^MftM4 1 7 4 4 

l 8 \z¥y* U >^snsfc*. -u;^r;K!!)«fl[**fiM 

shft3 : t*wtfiR«4 19,42 oai^-n-enjgj* 

oT, ^FM*^®4 10, 4 11. 417, 418 fc« 

jnsnfc^M«*«»ttfl:s*is <H7 (E) ) * 

[0 13 6] JBf!HJl6ftJR4 21^ 5 0 0 nm<£>JP 

SKM-ra. Jimifcl*flt4 2 i £bTfc«fl:3£*R. 

[0 13 7] f IT, n>^^ h^-J^MLTV- 
2 4 2 3, HH>fii4 2 4^MLT 
07 (F) KlSTttJ8*»5. **£B«*T 

So 

[o 1 3 8] *jusfi«Ttt, yy^u>^««t»*r 

[0 13 9] [gl*6#J5] *HJ6«ltt, HJ6«l4i:ra 

ST FTtDfPiSXg^^J^^-r. 

[0 14 0] ^T, # ^X^*£5 01±t:JI$ 2 0 0 n 
m<Z)Kffc&«KT&5TttK 5 0 2 £^/&TSo TW.m 
5 2 0±tC*^g^^m^5 5 nm0»Sl:«lt<5o 
SgJfi«lT8l9BbfclBWt**tt, *-5 ^»4S8 Jt« 2 T?« 

So ^±^£0, TASK 5 0 2±K««teJ£*J»5 0 3 

teMtiL-rz ms (a) ) o 

[0 14 1] jfg^tt^^ms 0 3£/^-~>^bT, 
N^^*JHTFT0*»*It3S:5att««5 0 4 N 
Pft*Jl/STFT0JSttlli:65fttt««5O4 

p£ft2/&u, ;n^aW5 0 4N, 5 0 4Pi(:y 

7X7C VDffi*fctt«BE»C VDffiH:J;9Hfl:&*K 
5 0 5 ^150 nmOiPStC/fc^-f So 
[0 1 4 2] »«JRR£jfcRU /1*-->y L 

ty-f MI5 0 6, 5 0 7 «/Jt^)» y-fMis 
0 6, 5 0 7 t««TSW«Ka:bTtt, «fc*«an 

IoMi:BAS5»»*<ffSlK Ta 
>^;b) , Mo (tyyr» , T i (?^» , W 

(08 (B) ) . 

[0143] ^i:i/i?xhvx^ 5 0 8 ^Mb, zti 
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^VX^KLT, ^{ta^JmS 0 5 SrA^-->^U 
T, y< h*6i&g| 5 0 9, 5 1 0 £^/&-T£ a SfcJiX 
K5 0 5 ^-z>^Ut©^ *©H-tf>^XS 
JC*3^T* iJDi8«fl=a*l 0-3 OkeV SSi:Jt«W<ft^ 
<9T, »{fc3£*JR5 0 4**-7*££LT«fig'r-5fca& 
(C, &«I^5 0 4N 4 5 0 4 PfC^M«5A«+^fC«jD 

y-f h*ei(tm5 0 8 , 5 0 9 ^^htl5 0 6, 5 0 
/0 7©S8ffij&>*> 1 amiM$t5 (08 (C) ) o 

-tT>^ffitCT H-^tS. JjniI«JEttl OkeV tcSkjE 
L/ -e©fflS*i 1 . 7X10 15 atoms/cin 2 

[0145] COBS* hti 5 0 6, 5 0 7, y>f 

M6il5 0 9, 5 1 0*«77^i:l/T««U 

ltti^5 0 4N, 5 0 4 PtCte, NH^JfittStt 
5 11-5 14t, HJ(Wl:Wtftffl«5 1 5, 5 16 
«$tl5c NS^FMttfllttS 11,51 2&^14& 

20 M5i 5 W^y^^'Jv^Mt^^ £fcN~r 
TS C £fc*tt£««5 1 5 *7 

■fey hWWTS (0 8 (D) ) o 
[0 14 6] ftttittS 0 4NMoTI/5?X h 

-y-T^o JjDiSBEttl OkeV Kf&J^U H-Xiti, 
-€-©«K#*2. 5 x 1 0 15 atoras/cm 2 S i; 5 tcSajg 

50 [0 14 7] N^^^M^m®5 13,51 

4©»ti^SeL, PiOTMftM5 18, 5 19 

©S*««fSn5. Pl^MftMS 1 8, 5 19U 
*ttfc«*5 1 6 KlSS-TSy^* U >yM«<>:bTtSft£ 
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